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Rocky Mountain 
Spotted Fever

Tularemia

STARI

Erhlichiosis

Alpha-gal AllergyLyme Disease

Babesiosis

Anaplasmosis

Relapsing Fever

Powassan Virus
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7ÈÁÔȭÓ ÉÎ ÔÈÅÍȩ
10 Known diseases in Massachusetts



Moore et al., 2014; Adrion et al. 2015; CDC.gov; Kugeleret al. 2020

Å 476,000 cases of Lyme EVERY  YEAR
Å 95% of Lyme cases occur in 13 states
Å Economic burden: $3,000/patient/year

Reported Cases of Lyme Disease ɂUnited States, 2019



Å 2-tiered test based on antibodies (IgM, IgG)
Å Erythema migrans: 30-70% of cases
Å Could be 60-80%, but not always recognizable
ÅίΦϻ ,ÙÍÅ ÐÁÔÉÅÎÔÓ ÄÉÄ ÎÏÔ ÒÅÍÏÖÅ Á ÎÙÍÐÈ ÉÎ Ї Χ ÄÁÙ
Å >81% did not remember being bit

Challenges Diagnosing Lyme

Yet et al, 1995; Stonehouse et al. 2007; Branda et al. 2010;  Nigrovic et al, 2019



Chronic Lyme/Post-Treatment Lyme

Delong et al. 2019

Å Hotly debated
Å No single case definition
Å Fatigue, pain, neurocognitive dysfunction, etc.
Å >6 months after treatment
Å Estimate ~1-2 million cases in 2020



Tick Season?
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ÅDog ticks and lone star ticks are seen more in the summer
ÅDeer ticks are active all year long
ÅActive >32°F (but, much more active >40°F)

photo credit: Michael Patnuade, Ph. D.

Duffy and Campbell 1994



Deer Tick Expansion

Xu et al. 2020
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Warming Temperatures?

ÅNorthward expansion of deer ticks+Lymeinto Canada
ÅUncertain impacts where deer ticks are firmly established

Ogden et al. 2008b, 2011; Leighton et al. 2012; Ogden et al. 2014; Eisen et al. 2015; Ogden et al. 2016

?



Å~70% Lyme cases from yards
ÅClose contact with animals
Å150 species (of which 82 are birds)

Falco and Fish, 1988; Titcombet al. 2017; Eisen and Eisen, 2018; Scott et al., 2020

Host and Land Use Changes


